Exogenous 1,25-dihydroxyvitamin D3 exerts a skeletal anabolic effect and improves mineral ion homeostasis in mice that are homozygous for both the 1alpha-hydroxylase and parathyroid hormone null alleles.
1,25-Dihydroxyvitamin D(3) [1,25(OH)(2)D(3)] and PTH each modulate calcium and skeletal homeostasis. To identify 1,25(OH)(2)D(3)-mediated skeletal and mineral ion actions independent of PTH, double-knockout mice, which are homozygous for both the 1alpha-hydroxylase and PTH null alleles, were treated with 1,25(OH)(2)D(3), sc, from d 4 to 14 and compared with vehicle-treated animals. Serum calcium rose in 1,25(OH)(2)D(3)-treated double-knockout mice, and messenger RNA and protein levels of the renal calcium transporters TRPV5, calbindin-D(28K), calbindin-D(9K), and Na(+)/Ca(2+) exchanger 1 were up-regulated. Parameters of endochondral bone formation, including long bone length, epiphyseal volume, chondrocyte proliferation and differentiation, and cartilage matrix mineralization, were all increased by 1,25(OH)(2)D(3), Exogenous 1,25(OH)(2)D(3) also increased both trabecular and cortical bone; augmented both osteoblast number and type I collagen deposition in bone matrix; and up-regulated expression levels of the osteoblastic genes alkaline phosphatase, type I collagen, and osteocalcin. Furthermore, in 1,25(OH)(2)D(3)-treated double mutants, osteoclastic bone resorption appeared to decline. The results indicate that administered 1,25(OH)(2)D(3) used intestinal and renal but not skeletal mechanisms to elevate serum calcium and that this sterol can promote endochondral and appositional bone increases independent of endogenous PTH.